Introduction {#S0001}
============

The global burden of non-communicable disease (NCDs) is staggering, with recent reports highlighting that NCDs are responsible for 73% of deaths globally, with more than 50% of these deaths caused by four risk factors: diabetes, hypertension, obesity, and smoking.[@CIT0001] In sub-Saharan Africa (SSA), diabetes mellitus is estimated to affect 40.7 million people by 2045, up from 15.9 million people in 2017.[@CIT0002] This burden is further exacerbated by estimates which show that more than two-thirds of individuals in SSA with diabetes are undiagnosed.[@CIT0003] Given the increasing demand and inadequate funding for diabetes care, the quality of care for diabetes in SSA is poor.[@CIT0004] Furthermore, diabetes carries a significant "double burden" of infectious and chronic diseases.[@CIT0005] It can increase the risk of other non-communicable conditions such as cardiovascular and renal disease, as well as communicable conditions such as pneumonia and tuberculosis.[@CIT0006] As a lifelong illness, diabetes is a multifaceted disease, affecting multiple organ systems and characterized by periods of acute exacerbations, requiring a comprehensive, cross-cutting, and often high-cost approache to successfully manage.[@CIT0007] To provide sustainable, comprehensive diabetes management, it is essential to integrate disease-specific care programs for diabetes into all other system-wide functions of the health system, such as leadership and governance, financing, health workforce, health information systems, supply chains, and service delivery.[@CIT0008]

The growing demand for diabetes care, the enormous economic burden diabetes poses, and the cross-cutting nature of the disease and its ensuing complications all have major implications for how diabetes care is delivered in SSA.[@CIT0007],[@CIT0008] We argue that by synergizing disease-specific vertical programs with system-specific horizontal programs through an integrated disease-system diagonal approach, we can improve access, quality, and safety of diabetes care programs. In order to assess the merits of this approach for diabetes, we performed a thorough review of the peer-reviewed literature by querying Pubmed in addition to websites of reputable global organizations (i.e. World Bank, World Health Organization \[WHO\], International Diabetes Federation \[IDF\]) to identify evidence describing the relevance of using a diagonal approach for diabetes care in LMIC settings in SSA. We utilized the six WHO health system building blocks -- 1) leadership and governance, 2) financing, 3) health workforce, 4) health information systems, 5) supply chains, and 6) service delivery -- as a framework to design a diagonal approach with a focus on health system strengthening and integration to implement and scale quality diabetes care.[@CIT0009] We also discuss the successes and challenges of this approach, outline opportunities for future care programming and research, and highlight how this approach may lead to the improvement in the quality of care for diabetes and other chronic diseases across SSA.

Defining The Diagonal Approach To Health System Strengthening And Integration {#S0002}
=============================================================================

It has been argued that health systems in low- and middle-income countries (LMICs), including countries within SSA, are often segmented and fragmented making it difficult for patients to navigate a divided care system.[@CIT0004],[@CIT0008],[@CIT0010] In the past, vertical and horizontal approaches to global health have both been used in health systems planning.[@CIT0011],[@CIT0012] The vertical approach refers to a health system that focuses on management of a single disease and builds infrastructure dedicated to managing that particular disease only.[@CIT0011] This approach is commonly used in LMIC settings with limited funding to provide immediate response and management to disease outbreaks due to the relative ease of setting up as compared to other schemes. Various highlights such as the drastic reduction in new HIV cases through HIV/AIDS control programs or success in polio eradication programs have led to its popularity.[@CIT0011] On the contrary, the horizontal approach promotes health services that strengthen infrastructure and functions of the entire health system.[@CIT0013] Health programs designed using this approach are common in developed countries and have been referred to as "more integrated, demand-driven, resource sharing health services."[@CIT0011],[@CIT0014]

Vertical and horizontal approaches both have challenges and shortfalls. On one hand, vertical programs are often unsustainable in the absence of donor support and sometimes have detrimental effects on other aspects of the healthcare system as it draws resources from other aspects to unilaterally focus on one disease.[@CIT0010],[@CIT0011] On the other hand, horizontal programs and their impacts are often diluted by trying to address the myriad issues that health systems in LMICs face.[@CIT0015] As a result, a diagonal approach seeks to merge the strengths of the vertical and horizontal approaches while avoiding many of their disadvantages.[@CIT0016] It combines the immediate advantages of the vertical system as well as the long-standing benefits of the horizontal system.[@CIT0015],[@CIT0017] Through synergistic integration, disease-specific programs are incorporated in the many health system functions, leading to overall health system strengthening and integration.[@CIT0011],[@CIT0018],[@CIT0019]

A Proposed Diagonal Approach For Diabetes Care Implementation And Scale-Up {#S0003}
==========================================================================

Delivering diabetes care in a vertical, disease-specific programming and financing model is costly, inefficient, ineffective, and unsustainable over the long term. As a result, a diagonal approach is particularly appealing for diabetes because of the multiple organ systems it impacts and the complementarity of its management with the many other chronic diseases experienced by patients in SSA, as seen in [Figure 1](#F0001){ref-type="fig"}.Figure 1Functional diabetes care system as a framework for comprehensive population health.

Leadership/Governance {#S0003-S2001}
---------------------

Well-rounded leadership and governance are key to maintaining an effective and sustainable healthcare system. All individual patients, their families, and health workers can play leadership roles in health development.[@CIT0020] Yet, many countries in SSA lack a clear political leadership and advocacy framework for diabetes.[@CIT0021]

To address inadequate support from governments, a modified framework on health development governance was suggested to be applied to the WHO African region.[@CIT0020] Strong public health leadership and management, effective internal and external partnership for health, efficiency in resource allocation and use, and community participation and responsiveness are critical strategies for strengthening the leadership and governance structures to improve diabetes care.[@CIT0020] The Diabetes Action Now campaign initiated by the IDF and the WHO aimed to improve the effectiveness of surveillance, prevention, and control of type 2 diabetes, providing strategic policy direction and oversight at a multi-national level.[@CIT0021] In Tanzania, the Ministry of Health (MOH) collaborated with the Tanzanian Diabetes Association to set up a network of diabetes clinics throughout the country.[@CIT0021] The significance of the MOH National Eye Care Plan was also recognized in Botswana, Ghana, Tanzania, and Zambia for prevention of diabetic retinopathy.[@CIT0022] Recognizing the heavy burden of diabetic retinopathy and visual impairment and blindness in patients in LMICs, the WHO also created a standardized tool for the assessment of diabetic retinopathy and diabetes management systems (TADDS).[@CIT0023] This tool is to assist countries with situation analysis, service provision capability, and identification of gaps to be addressed to ensure access to diabetes care and prevention and treatment of diabetic retinopathy. In addition to the aforementioned strategies directly addressing health outcomes, policies tackling food availability, cash crops, and urbanization are equally essential in combating diabetes.[@CIT0021] Evidence has shown that the risk of diabetes increases with concomitant micronutrient deficiencies and the rising issues of malnutrition and unhealthy lifestyle practices.[@CIT0024] The Integrated Nutrition Program was thus established in South Africa to reduce nutrition-related diseases of lifestyle such as type 2 diabetes.[@CIT0025]

The WHO also established the Global Action Plan for the Prevention and Control of NCDs to reduce death caused by cardiovascular diseases, chronic respiratory diseases, cancers, and diabetes by 25% by 2025.[@CIT0026] The WHO utilizes national-level taxes and legislation, and leverages the experience of HIV/AIDS health programs to combat tobacco use, harmful use of alcohol, physical inactivity, and unhealthy diet.[@CIT0026] Taking the socioeconomic determinants of diabetes into account can help resolve the fundamental causes of health disparities. Leveraging multinational entities such as the WHO and IDF can strengthen the leadership and governance structure for the advancement of the entire health system.

An integrated and comprehensive approach to diabetes management cannot overlook issues surrounding social determinants of health (SDH), a concept spearheaded by the WHO. SDH are the conditions in which "people are born, grow, work, live, and age, and the wider set of forces and systems shaping the conditions of daily life."[@CIT0027] Time and time again, SDH such as low income, low educational attainment, employment insecurity, poor living conditions, inconsistent access to nutritious food, essential medications and supplies are demonstrated to play a key role in the development and progression of diabetes worldwide.[@CIT0028] Focusing on biological and behavioral factors alone, without addressing SDH and their impact on diabetes burden will not adequately address diabetes management, and will continue to present as a barrier to the improvement of diabetes. The WHO Commission on SDH (CSDH) has been fighting for equity and fair distribution of health care resources since 2005. However, patients living with diabetes and their family members must also demand and advocate with their providers, their communities, and their health authorities to provide the physical and mental health resources to enable them to better manage their care needs.

Diagonally incorporating diabetes care into the broader health system can promote leadership and governance to address the broad spectrum of diabetes as effective interventions for all of these diseases require comprehensive interventions which consider socioeconomic, nutritional, and environmental perspectives in SSA.

Financing {#S0003-S2002}
---------

The financing of diabetes care has created a heavy burden on both the society and individual patients. Unlike HIV, TB, and malaria which received more than 99% of the healthcare assistance from the US to LMICs in 2010, diabetes receive only limited outside assistance.[@CIT0029] While it is clear that diabetes care in SSA would greatly benefit from a coordinated response similar to what was seen with HIV through the President's Emergency Plan for AIDS Relief (PEPFAR), it is unlikely to happen and creative locally financed solutions must be sought.

The economic burden of diabetes includes direct costs due to healthcare and indirect costs due to workforce losses.[@CIT0030] The total economic loss in SSA was more than 11 billion dollars with 56.9% of it as direct costs and 43.1% as indirect costs.[@CIT0030] The high rate of indirect costs in SSA can be explained by the peak prevalence in the age groups of 20 to 44 and 45 to 64 years in SSA, affecting the most economically productive portion of the population.[@CIT0030] This double burden of diseases on people of working ages aggravates the economic impact of diabetes similar to HIV during the height of epidemic in SSA.

The costs of treatment for diabetes and its complications are significant as well. To treat diabetes itself, the cost of a 10 mL 100 IU/mL vial of insulin can range from \$4.10 to \$8.40.[@CIT0031] The monthly cost of routine diabetes care is US\$ 21.2 in Mali, accounting for almost 70% of the mean income.[@CIT0032] In Nigeria, the monthly direct cost of routine diabetes care for children and adolescents was around US\$73 with insulin making up 51.5% of it.[@CIT0033] Diabetes treatment costs can reach more than twice the non-food expenditure per month in the poorest quartile of the patient population in Nigeria.[@CIT0034] For oral hypoglycemic agents specifically, a monthly regimen of metformin would cost more than 3 days' worth of wages in Kenya and more than 6 days' worth of wages in Ghana.[@CIT0035] On top of the treatment costs for diabetes, the cost of care for its complications can also be overwhelming as diabetes uniquely affects multiple organ systems as seen in [Figure 1](#F0001){ref-type="fig"}. Some common complications and comorbidities include infectious diseases, neurological, cardiopulmonary, gastrointestinal, renal, genitourinary, dermatological, and pregnancy conditions.[@CIT0007] These complications can add considerable cost. For example, to treat cardiovascular diseases, a monthly course of aspirin, a statin, a beta-blocker, and an ACE inhibitor can cost 18 days' worth of wages in Malawi.[@CIT0036] The cost of treatment for complications and comorbidities can outweigh that of primary and secondary prevention of diabetes.[@CIT0037] The total treatment costs for diabetes and its complications thus become a leading barrier for patients to receive proper, comprehensive diabetes care.[@CIT0038] As described above, the high out-of-pocket healthcare payments, loss of family-income-associated disability, premature death, in addition to expenditure on daily medications and treatments of diabetic complications due to being uninsured are major sources of catastrophic expenditures imposed on diabetic patients without financial protection for themselves and their family members.

While some efforts have provided short-term support for the immediate needs of patients with diabetes, the long-term needs of patients with diabetes could be better managed through integration within the broader health system. The high cost of providing comprehensive care for diabetes requires risk mitigation which can be achieved through inclusion within broader population-level insurance programs which cover both sick and non-sick enrollees. As described earlier, the costs of diabetes care to the individual are untenable for many patients in need of care. However, through novel risk mitigation strategies, this cost could be spread across a much larger population of sick and non-sick populations through governmentally backed universal health coverage programs which aim to provide health coverage to all citizens.[@CIT0039] The ultimate aims of universal health coverage are to cover beneficiaries, maximize financial protection, and protect individuals from catastrophic health expenditures.[@CIT0040] Despite the growing popularity of universal health coverage in policy discussions, less than 10% of the population in SSA is covered under these schemes and there has been limited translation of policy into patient impact.[@CIT0039] Even though few examples exist within SSA with regard to successful financial protection schemes for patients living with diabetes, examples from a recent report demonstrate initial successes with innovative financial protection programs such as the health equity funds for the poor initiative in Cambodia or the universal health coverage scale-up initiative in Kenya, Turkey, Mexico, Thailand, and China.[@CIT0041]

The economic burden of diabetes on individuals and society is substantial. Isolated, vertical funding for diabetes alone is not sustainable. One potential pathway for resolving these issues is to leverage the infrastructure and resources needed to address the multiple complications of diabetes to support an integrated chronic disease care system, which is responsive to many emerging healthcare needs in SSA. Other potential pathways include the creation of insurance plans that insure against long-term cost of diabetes, compulsory social health insurance programs, tax-based financing insurance programs, subsidies for healthy substitutes, or population-based targeted interventions (i.e. taxes on alcohol, tobacco, sweetened beverages).[@CIT0041] Through this diagonal approach, the costs and benefits of diabetes can also be shared across a much larger pool of patients. This approach could reduce the costs of care per patient by maximizing the economies of scale within the healthcare system.

Health Workforce {#S0003-S2003}
----------------

A severe shortage of trained healthcare providers is observed in many SSA countries,[@CIT0042],[@CIT0043] with an average of 15.5 physicians per 100,000 people in SSA,[@CIT0042] compared to 245 physicians per 100,000 people in the United States in 2011.[@CIT0044] In 2010, Tanzania has a physician density of 0.6 per 100,000 people, Liberia (1.2), Ethiopia (2.3), Ghana (8.0), Congo (9.2), and Nigeria (32.8).[@CIT0045] The Health, Nutrition, and Population Project in Malawi conducted between 1991 and 2000 concluded that imbalanced and understaffed facilities can lead to poor quality of healthcare.[@CIT0046] In addition, it has been documented that healthcare workers' capacity to manage diabetes is still suboptimal in various countries across SSA with regard to training, diagnosis capability, knowledge about treatment protocols and medication prescriptions, as well as management of complications and comorbidities of diabetes.[@CIT0047]

One of the solutions to improve the health workforce shortage and quality of care is task shifting. Task shifting is defined as delegating tasks to workers with narrow, specific training for a particular task.[@CIT0048] Task shifting can increase productivity, reduce training time, increase patients' access to healthcare, and improve quality of care.[@CIT0048] Training other healthcare professionals for certain aspects of diabetes care can help achieve the aforementioned goals due to the cross-cutting nature of the disease. Through shifting the more time-intensive routine care activities to other members of the healthcare team, physicians can concentrate their efforts on patients with complications who need more in-depth review and treatment from providers with extensive clinical experience.

For example, to better manage diabetes-associated complications and comorbidities, peers or community health workers trained to monitor blood glucose levels could also be cross-trained to monitor blood pressure, conduct other point-of-care testing, or even prescribe or adjust medications. The efficacy of this approach has been consistently documented across SSA.[@CIT0049] The relationship established between patients and community health workers can further strengthen patient engagement in their health decision-making and connect the rural communities with health systems.[@CIT0050] Moreover, in rural South Africa, the Hlabisa project found that nurse-led care was associated with positive outcomes in glucose management given well-defined protocols.[@CIT0051] Nurse-led diabetes care successfully decreased A1C levels by 33% from baseline in 18 months of time.[@CIT0052] The creation of a community peer leader program for diabetes care has also demonstrated improved levels of A1C and systolic blood pressure.[@CIT0053] Nutritionists and dietitians represent another vital component of the diabetes healthcare team that must be effectively incorporated to introduce contextualized culturally appropriate guidance to optimize the prevention and management of diabetes in SSA.[@CIT0054]

Given above examples of several cadres of health workers working in isolation to improve the quality of diabetes care, it must be noted that real-world examples have shown that despite significant barriers such as hierarchal structure and time and financial resource constraints, creating interdisciplinary teams of health professionals (i.e. doctors, nurses, dieticians, nutritionists) and social scientists (i.e. anthropologists, psychologists, sociologists) is possible and can improve treatment outcomes for patients living with diabetes.[@CIT0055]

In addition to task shifting, integrating diabetes care into the broader health system leverages the existing workforce to provide comprehensive healthcare. It is more cost-effective to train existing healthcare providers than to hire new ones. Home-based HIV counselors in Kenya have been trained to also screen for diabetes and hypertension in the community.[@CIT0056] As a result, due to the cross-cutting nature of disease, a healthcare workforce that is trained to manage diabetes and its complications could also manage a wide variety of other diseases frequently found throughout the population ([Figure 1](#F0001){ref-type="fig"}). The integration of diabetes care into the broader health system using a diagonal approach can promote universal patient access to a trained healthcare workforce and lead to improvement of quality of care across SSA.

Health Information Systems {#S0003-S2004}
--------------------------

High-quality treatment for diabetes and its associated complications and comorbidities requires sophisticated information management systems. However, in most SSA countries, there is limited access to electronic health information systems (EHIS). Several challenges and barriers have been identified, including high cost of set-up and maintenance, poor network infrastructure, and lack of comfort among the users.[@CIT0057] Consequently, many health systems in South Africa still use paper-based documentation systems, which can lead to poor patient care.[@CIT0058]

To improve patient health outcomes, workflow efficiencies, and cost-effectiveness, the establishment of an EHIS is vital.[@CIT0059] Various technologies have been developed to advance EHIS, such as electronic medical records, telemedicine, e-Health, and computerized clinical decision-support systems.[@CIT0059] Telemedicine and electronic health record have been shown to reduce overall healthcare cost in South Africa and Kenya, respectively.[@CIT0060],[@CIT0061] More specifically, the implementation of EHIS for diabetes care can lead to improved diabetes quality metrics, including an increase in the percentage of patients receiving annual A1C, blood pressure, lipid, foot, urine, and eye examinations in LMICs.[@CIT0062] Additionally, the use of electronic records can reduce prescription errors, flag abnormal laboratory results, and allow access to patients records by multiple viewers.[@CIT0057] All the aforementioned technologies can provide timely and accurate information on individual patients, which is critical in organizing the provision of comprehensive care of diabetes.[@CIT0063] In addition to improving clinical services, EHIS can support data collection for monitoring, evaluation, quality improvement, and research purposes. EHIS are generally not disease-specific, but rather function to support the information needs of the entire health system. In Rwanda, an electronic medical record system was implemented to serve all patients with HIV/AIDS, tuberculosis, hypertension, diabetes, and other chronic conditions.[@CIT0064] And because of the cross-cutting nature of diabetes, the implementation of an EHIS will not only benefit care for diabetes, but also the quality of care for other related conditions such as cardiovascular diseases, renal diseases, and various types of infectious diseases. It is therefore essential to take a diagonal approach, integrating diabetes care into a broader health system strengthening effort, catalyzing the advancement of electronic health information infrastructure in SSA more generally. An integrated EHIS provides the seamless clinical and programmatic data required to effectively care for diabetes and other associated illnesses across the disease continuum and throughout the life course. Scaling up diabetes care via a diagonal, health systems approach helps promote the advancement of EHIS for the benefit of the health system as a whole, while simultaneously improving the quality of care for diabetes.

In addition to EHIS, SSA has been able to establish its own Africa Health Observatory as part of the WHO initiative -- Global Health Observatory (GHO).[@CIT0065] With this rich data source, many countries in SSA participate to regularly share real-time data on global health indicators, including data, statistics, health situation analysis by country, and information about diseases and health indicators. Besides EHIS, investing in a transparent health information systems such as the Africa Health Observatory increases the accountability and quality of collected data, while also providing updated information on disease epidemiology, health indicators, and infrastructure indicators, EHIS and global health observatories present as an efficient allocation of financial resources to address diabetes in SSA.

Supply Chains {#S0003-S2005}
-------------

Access to essential medications and diagnostic tests is a vital element for the delivery of high quality of care for patients in SSA. To provide effective therapies for both communicable and NCDs, many countries have established the national Essential Medicines List (EML).[@CIT0066] Even with the list, the average drug availability in public sector facilities in SSA is merely 38.2%.[@CIT0035] When medications are not available in the public sector, patients would have to either forgo the treatments or go to the private sectors for higher-priced drugs, where availability is still not guaranteed.

Essential treatment modalities of diabetes and its complications are composed of various classes of medications, including insulin and oral hypoglycemics, anti-hypertensives, statins, and aspirin. However, almost 20% of the anti-hypertensive medications found in Rwanda were substandard and 70% of them had poor stability.[@CIT0067] Some patients may need insulin as well, which presents life-threatening challenges to patients who depend on insulin to survive.[@CIT0068] The International Insulin Foundation has conducted studies in Zambia, Mali, and Mozambique and found the causes of barriers to accessing essential medicines can be linked not only to affordability and accessibility issues, but also to issues related to access to syringes, diagnostic tools, and medications for diabetes-associated comorbidities.[@CIT0069] In terms of diagnostic capacity, only 6% of health centers in Mozambique were qualified to test blood glucose.[@CIT0069] To effectively manage diabetes, diagnostics for other parameters such as blood pressure, lipid panels, and renal function tests are also required. The WHO accordingly suggested to combine management of diabetes, cardiovascular disease, and even HIV/AIDS and tuberculosis to yield superior health outcomes.[@CIT0007]

All these impediments reinforce the importance of establishing a robust, consistent, and high-quality supply chain to deliver medications, supplies, and diagnostic tools for comprehensive diabetes care. Due to the complexity of diabetes, its supply chains should be integrated into the whole health system rather than for disease-specific entities. Building a supply chain solely for insulin or syringes is not sustainable and cost-effective. One innovative solution that can provide a back-up supply of medications when public-sector supply chains break down is the Revolving Drug Fund (RDF) model that has been implemented in multiple SSA countries.[@CIT0070] Within the Kenyan implementation, the RDF provides sustainable access to medications when government pharmacies are out of stock, and has been shown to increase medication availability by at least 50%.[@CIT0071] Comprehensive diabetes care requires multifactorial interventions including sustainable access to medications, medical supplies, and diagnostic tools for blood sugar, lipid, and renal function testing. With appropriate use of medications and medical supplies, the burden of diabetes can be significantly reduced. Consequently, it is imperative to integrate supply chains for diabetes medicines and supplies with those for other essential medicines in order to effectively ameliorate disparities in access to essential medicines for all chronic diseases.

Service Delivery {#S0003-S2006}
----------------

Strengthening health service delivery is critical in providing sustainable, comprehensive, and cost-effective diabetes care. In Cape Town, South Africa, the quality of care was poor for the delivery of diabetes care.[@CIT0072] Renal function tests were only performed in 39.5% of the cases and HbA1C was only tested for 37% of the patients.[@CIT0072] In Kenya, the quality of diabetes care was also poor at various levels of the healthcare system, and less than 20% of the patients achieved controlled A1C levels.[@CIT0073] The challenges of establishing efficient and effective service delivery mechanisms for diabetes care are the lack of an adequate health care workforce, evidence-based guidelines, medical supplies, diagnostic tools, and first-line medications.[@CIT0074] In Tanzania, only 13% of the facilities have well-developed guidelines to assist less-specialized and educated clinicians to provide diabetes care.[@CIT0074]

To improve the quality of care for diabetes, evidence suggests that integrating service delivery with screening, education, and care for other chronic illnesses can be the solutions. Recently, this has been attempted through various Universal Health Coverage initiatives through primary healthcare strengthening in SSA countries including Kenya, Rwanda, Zambia, Ghana, Ethiopia, and others. Even though essential care services have been expanded significantly, compared to other WHO regions, SSA still has the lowest performance on tracer indicators of coverage of essential services.[@CIT0039] However, progress continues to be made through screening programs for diabetes in Uganda, through which diabetes screening was integrated into existing community-wide HIV testing facilities, which promoted patient engagement in healthcare.[@CIT0075] Multi-disease testing in community settings offers advantages by providing patient access to comprehensive treatment options and screening in the rural areas, which further improves health outcomes.[@CIT0075],[@CIT0076] It additionally has been shown to reduce stigma experienced by patients with HIV/AIDS.[@CIT0075] Furthermore, in eight African countries including Tanzania, Cameroon, Mozambique, Kenya, Uganda, Senegal, Zimbabwe, and Zambia, the IDF established standardized education for diabetes awareness and patient self-management.[@CIT0077] Patients also tend to move between primary, secondary, and tertiary care facilities due to the complexity and severity of diabetes-associated complications or comorbidities.[@CIT0078] To improve service delivery for diabetes care, it is therefore essential to simultaneously address the intertwining challenges and concerns from all of the WHO building blocks as diabetes care requires cross-cutting interventions and a well-functioning, comprehensive health system at multiple levels. Integrating diabetes care through a diagonal health systems strengthening approach is a promising solution to the inefficient and poor quality of service delivery that is the current reality in SSA.

Potential Use Of The Diagonal Approach To Address Other NCD Care Programs {#S0004}
=========================================================================

As outlined in [Figure 2](#F0002){ref-type="fig"}, we utilize the six World Health Organization (WHO) health system building blocks -- leadership and governance, financing, health workforce, health information systems, supply chains, and service delivery -- as a framework for addressing the importance of implementing and scaling diabetes care within a diagonal approach focused on health system strengthening. We discuss the successes and challenges of this approach, outline opportunities for future care programming and research, and highlight how this approach may lead to the improvement in the quality of care for diabetes and other chronic diseases across SSA. These challenges and potential solutions are summarized in [Table 1](#T0001){ref-type="table"}, which helps illustrate how an effective response to diabetes-related challenges could simultaneously help address the needs for other NCDs. Figure 2WHO health system building blocks as a framework for functional diabetes care system. Table 1Shared Challenges Between Diabetes And Other NCDs In SSA, Potential Solutions Through The Use Of A Diagonal Approach And FeasibilityShared Challenges Between Diabetes And Other NCDs In SSAPotential SolutionsFeasibilityLimited translation of policy declarations into tangible improvements in patient outcomesIntroduce policies which holistically address the drivers of NCDs and link policy advocacy to appropriate resource allocationHigh (long-term impact)Increasing burden of diseaseImplementation of comprehensive prevention and awareness programsHigh (long-term impact)Lack of efforts to introduce vertical programs to address specific NCDsUtilize a diagonal approach that improves the responsiveness of the health system to NCDSHigh (long-term impact)Complications of diseases impact multiple organ systemsNCD care benefits from enhancements in care designed to address diabetes complicationsHigh (long-term impact)Limited funding from national governments to specifically address NCDsIncorporation of NCDs within government-backed universal health coverage programs which distribute costs across the entire populationHigh (immediate impact)Inefficient, ineffective supply chain systems with limited access to vital commoditiesIntroduction of novel supply chain systems which subsidize costs and ensure uninterrupted availabilityHigh (immediate impact)Limited availability of a formally trained health workforce capable of managing the growing population with these diseasesScale-up of task-shifted models for chronic disease service delivery which align the acuity of patient needs with the appropriate level of providerHigh (immediate impact)Poorly organized data for NCDsIntroduction of electronic health information systems to improve tracking, quality of care, and planningHigh (immediate impact)

Conclusions {#S0005}
===========

This paper illustrates the benefits, importance, and urgency of diagonally integrating diabetes care into the broader health system in order to improve the quality of care for diabetes and also other chronic illnesses. This diagonal approach has positive impacts on all six of the WHO health system building blocks, and simultaneously, addressing barriers and challenges in each of these critical health system functions is necessary to provide comprehensive, high-quality care for a cross-cutting, complex, lifelong disease such as diabetes. The incorporation of diabetes care can strengthen existing health systems in SSA through policy prioritization, innovative financing mechanisms, task-shifting of workforce, EHIS, seamless and secure access to essential medicines and diagnostic tools, and comprehensive service delivery. More importantly, this new model of care for diabetes attempts to integrate a social-medical-preventive approach to a historical bio-medical-curative approach, and has the promise to not only enhance the biological outcomes but also social outcomes for patients living with diabetes. The long-term goal of integrating sustainable care for diabetes and its associated complications into all the vital health system functions is to improve health outcomes for all patient populations in SSA.
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